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Background: Currently, peripherally inserted central catheters (PICCs) are widely used; however, there
are associated problems due to catheter-related thrombosis (CRT). According to the existing literature and
guidelines, 3-6 months of anticoagulation therapy is recommended, but these recommendations are based
on analogous deep vein thrombosis of the lower limbs. More specific management strategies need to be
developed, and the safety and effectiveness of these strategies needs to be investigated.

Methods: Some studies have suggested that catheter removal alone is a reasonable option, especially
for patients with a higher risk of bleeding. We conducted a retrospective study of hospitalized patients
from a single center who were diagnosed with PICC-related thrombosis. Among the 85 patients who
met the inclusion criteria, 63 patients were treated with catheter removal alone, and 22 patients received
anticoagulation therapy after catheter removal. The progression of thrombosis and bleeding in the
two groups were compared. Most patients who underwent catheter removal alone had hematological
malignancies, and thrombocytopenia had occurred during chemotherapy.

Results: After PICC removal, no patients in the anticoagulation therapy group developed progressive
thrombosis, while 10 patients in the catheter removal alone group developed progressive thrombosis or
pulmonary embolism (PE), including one case of PE, four cases of secondary upper extremity deep vein
thrombosis (UEDVT), and five patients showed obvious aggravation of thrombosis after catheter removal,
and were administered repeated anticoagulant therapy. In the PICC removal + anticoagulation treatment
group, major bleeding increased significantly (28.6% wvs. 4.7%, P=0.006).

Conclusions: Compared to the PICC removal + anticoagulation treatment group, the risk of major
bleeding in the catheter removal alone group was significantly reduced. In some patients with an increased
bleeding risk, catheter removal alone may be a safer and more effective option than catheter removal with

anticoagulation treatment for CRT.
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Introduction

Patients who had implantation of peripherally inserted
central catheter (PICC) are susceptible to catheter-
related thrombosis (CRT), for they usually had two major
risk of thrombosis, that is, tumor and venous catheter.
The current guidelines from three different professional
associations recommend that patients with CRT should
be treated with anticoagulation for 3-6 months after
catheter removal (1-3). However, these recommendations
are inferred from various studies of deep vein thrombosis
of the lower extremities, and there is currently a lack of
prospective research data on the treatment of CRT. There
are differences between CRT and deep vein thrombosis of
the lower extremities, suggesting that different management
methods for the two types of thrombosis may be reasonable.
Firstly, CRT is often missed. In patients with undiagnosed
CRT, CRT is often unintentionally discovered only by
catheter removal, and no obvious clinical symptoms are
identified. For example, a prospective study of patients
with tumors with PICC found that 51.4% of the patients
had CRT during an ultrasound examination, and 45.6% of
the patients were asymptomatic (4). Secondly, compared
with catheter removal alone, coagulation may not change
the development of CRT. A study involving follow-up
ultrasound scans for CRT showed that anticoagulation
therapy did not increase the rate of thrombus regression
compared with simple catheter removal (5,6). Thirdly,
CRT is associated with significantly less risk of pulmonary
embolism (PE) than deep vein thrombosis of the lower
extremities (3% and 16% in two studies); therefore, any
anticoagulant treatment to reduce this potential risk is
not very effective (7). Fourthly, comorbidities in patients
with PICCs are often complicated; thus, bleeding is more
likely to occur. A recent meta-analysis of multiple studies
involving patients with CRT treated with anticoagulation
therapy found that the incidence of major bleeding was as
high as 4.9% (8). Other reports have also demonstrated that
the rate of major bleeding may be close to 25% (5).

At present, CRT is very common, and is usually only
unintentionally discovered during catheter removal,
without clinical symptoms. Ultrasound is usually needed
to detect CRT. Therefore, the risk of CRT is very small,
and anticoagulation therapy has associated bleeding risks.
Therefore, many medical staff use catheter removal alone to
treat PICC-related thrombosis. The effectiveness and safety
of catheter removal alone versus continued anticoagulation
therapy after catheter removal remains unknown. To better
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understand the risks and benefits of these two strategies, we
conducted a retrospective study of inpatients with PICC-
related thrombosis. A large number of patients in China
need PICC implantation every year, but there has been a
lack of relevant domestic research on the anticoagulation
problem after PICC extubation. Although this study is a
retrospective study, it also has certain reference value for
domestic problems. We present the following article in
accordance with the STROBE reporting checklist (available
at https://dx.doi.org/10.21037/atm-21-5884).

Methods

All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki (as revised in 2013). This study was approved by
the Ethics Institutional Review Board of the West China
Hospital of Sichuan University (approval No. 000053291).
All patients provided consent to be included in the study,
and also to have their data published. All patients signed the
statement of consent form. We conducted a retrospective
review of patients diagnosed with CRT from June
2018 to April 2020. Patients diagnosed with CRT were
identified through case database records, which were then
reviewed and confirmed. We only included patients older
18 years who had PICC-related thrombosis confirmed by
ultrasound during hospitalization. We excluded patients
with catheters inserted through a central vein, patients
diagnosed in outpatient clinics, as well as patients with
progressive venous thromboembolism (VTE) at the time
of CRT diagnosis, trauma, and known thrombotic-related
accidents [such as heparin-induced thrombocytopenia
(HIT), and obvious bleeding]. Patients who required
vascular surgery and thrombolytic therapy during treatment
also were excluded. In addition to recording routine basic
data, a complete evaluation of the medical records was
performed to determine the incidence of secondary VTE
after PICC removal and the incidence of severe bleeding,
as defined by the International Thrombosis and Hemostasis
Association (9). The diagnosis of CRT was established
by duplex ultrasound. The outcome of major bleeding
event was checked by telephone or out-patient follow-up.
Progress of thrombosis was evaluated by duplex ultrasound.

Statistical analysis

Frequencies and percentages were used to represent
univariate categorical variables, and means and standard
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Figure 1 Inclusion/exclusion criteria. A total of 412 charts were reviewed for potential inclusion, of which 327 were excluded for various

reasons. PICC, peripherally inserted central catheter.

deviations were used to represent interval variables. In
addition, an independent Student’s z-test was used to
test the differences between interval variables. When it
was assumed that the ordinal categories in the variables
represented a basic normal distribution, Pearson product-
moment correlation and multiple regression analysis were
used to analyze the data. Moreover, the chi-squared test and
Kendall’s rank test were used for ordinal variables. Finally,
all results were analyzed using SPSS software (version
18.0). It should be noted that a P value of less than 0.05 was
considered statistically significant.

Results

After consulting the medical records of 412 patients, 85
patients were ultimately included. The most common
reasons for exclusion included non-PICC-related
thrombosis (commonly a coding error), patients younger
than 18 years, and patients receiving thrombolytic therapy
(Figure I). Of the included patients, 63 (74.1%) underwent
PICC removal alone, while 22 (25.9%) underwent PICC
removal plus anticoagulation therapy. Table 1 summarizes
the basic information for the diagnosis of CRT. Patients
who underwent PICC removal alone were more likely
to have hematological malignancies, have received
chemotherapy at the time of admission, and have platelet
counts <50x10°/L at the time of admission, and were less
likely to have proximal thrombosis.

The efficacy and safety results of the two comparative
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studies are listed in 7able 2. In total, 15.9% of patients who
underwent catheter removal alone developed progressive
VTE; one patient developed PE (1.6%), four developed
secondary upper extremity deep vein thrombosis (UEDV'T)
(6.3%), and five developed VTE. Thrombus progression
required repeated anticoagulant therapy in 7.9% of patients.
The symptoms of one patient in the anticoagulation group
(4.5%) progressed, leading to the need for repeated clinical
evaluation after removal. Seven patients (31.8%) in the
anticoagulation group and three patients (4.8%) in the
catheter removal alone group had major bleeding (P=0.0006).
No patients died of thrombosis or bleeding.

Discussion

In a retrospective study of hospitalized patients with CRT,
PICC removal alone was associated with more secondary
VTE events and worse symptoms than PICC removal
plus anticoagulation therapy. The incidence of repeated
anticoagulation did not increase significantly. However, in
patients who underwent PICC removal plus anticoagulation
therapy, we observed a markedly higher incidence of
severe bleeding, indicating that there is a significant risk
of bleeding in some populations using this strategy. This
study indicates that for some patients, especially those with
an increased risk of bleeding, PICC removal alone may
be a viable treatment option. Treatment for CRT involves
the following three factors: significantly improving patient
symptoms, preventing progressive VI'E, and reducing the
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Table 1 Characteristics of the 85 included patients

Characteristics PICC removal + anticoagulation therapy PICC removal only
(number/% or mean) (number/% or mean)
Total 22 63
Mean LOS (days) 31.4 23.8
Sex
Male 16 28
Female 6 35
Mean age (years) 54.5 58.7
Comorbidities
Prior history of VTE 2/9.1 3/4.8
Atrial fibrillation 4/18.2 7111
Diabetes 5/22.7 11/17.5
PAD 1/4.5 2/3.2
Obesity 9/40.9 14/22.2
Surgery while admitted 5/22.7 10/15.9
Estrogen before admission 2/9.1 2/3.2
Malignancy
Leukemia 4/18.2 28/44.4
Lymphoma 2/9.1 8/12.7
Myeloma 0/0 9/14.3
Solid tumor 4/18.2 3/4.8
Received chemotherapy 6/27.3 35/55.6
Platelets <50 K 6/27.3 32/50.8
Anticoagulation status at VTE diagnosis
None 14/63.6 46/73.0
Prophylactic 8/36.4 17/27.0
Platelet count (mean) 246 133
Thrombosis location
Internal jugular 5/22.7 4/6.3
Subclavian 11/50.0 23/36.5
Axillary 3/13.6 19/30.2
Brachial 3/13.6 17/27.0
Treatment
Enoxaparin 9/40.9 -
Warfarin 3/13.6 -
DOAC 10/45.5 -

PICC, peripherally inserted central catheter; VTE, venous thromboembolism; PAD, peripheral artery disease; DOAC, direct oral
anticoagulant.
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Table 2 Efficacy and safety of the two treatment methods in the 85 included patients
OO e o PO e :
Total 22 63
Progressive thrombosis
Total 1/4.5 10/15.9 0.45
Pulmonary embolism 0/0 1/1.6 1.10
Secondary DVT 0/0 4/6.3 0.58
Obvious aggravation of 1/4.5 5/7.9 1.08
thrombosis
Bleeding 0.006
Major bleeding 7/31.8 3/4.8
Gastrointestinal bleeding 5/22.7 1/1.6
Intracranial bleeding 0/0 0/0
Other 2/9.1 2/3.2

PICC, peripherally inserted central catheter; DVT, deep vein thrombosis.

risk of bleeding (10).

The treatment of symptoms associated with CRT is an
important aspect. The majority of patients who underwent
PICC removal alone showed significant relief of their
symptoms after PICC removal, and only a small number
of patients experienced aggravation of their symptoms
and needed to restart anticoagulation therapy. Due to
the limitations of this retrospective review, we could not
determine the proportion of patients diagnosed with
CRT with symptoms; however, if symptoms are the basis
for preliminary screening for CRT, this may be the vast
majority. Therefore, for most symptomatic CRT patients,
simple PICC removal seems to be a reasonable strategy,
but it should be understood that a small number of patients
will have progressively worsening symptoms and need to
restart anticoagulation therapy. There are very few studies
on post-thrombotic syndrome caused by CRT, and the
range of related morbidity reported in the literature has also
changed greatly (11). Our current study showed that it is
not common for patients who undergo PICC removal alone
to continue to have obvious symptoms. Furthermore, our
study excluded patients who received catheter thrombolysis
because these patients are more likely to have corresponding
symptoms.

A second consideration for the treatment of CRT is
the prevention of secondary or progressive VTE events.
Although we observed a small incidence of secondary VTE
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events in the catheter removal alone group, no fatal VTE
events were observed. Among the hospitalized patients in
our study, based on their baseline data, their risk of VI'E
may be very high (12). The current guidelines recommend
that preventive doses of anticoagulants be routinely used for
most patients during hospitalization because the literature
has shown their effectiveness for VTE prevention (13). If
the risk of bleeding is not high, the use of this drug can
be resumed after catheter removal. This strategy seems
reasonable.

Finally, bleeding is the main problem with the use
of anticoagulant drugs. Our research included patients
with complex underlying diseases, many of whom had
cancer, received chemotherapy on admission to the
hospital, and had thrombocytopenia. In such patients,
the use of anticoagulant drugs is challenging. There is
no clear consensus or guidelines on how to adjust for
thrombocytopenia caused by chemotherapy drugs or
how to adjust anticoagulation strategies and use platelet
transfusions (14). The bleeding rate in this study was
significantly higher than that in previous studies involving
cancer patients with CRT (15,16). This variability may be
attributed to the main difference in the patient population
in this study; the studies in the abovementioned literature
were conducted in outpatient settings, excluded patients
with severe thrombocytopenia, and included patients with
a lower risk of bleeding. In the general population, other

Ann Transl Med 2021;9(24):1778 | https://dx.doi.org/10.21037/atm-21-5884



Page 6 of 7

retrospective reports on CRT have also reported a similar
bleeding rate of close to 25%. In view of the above research
results and the existing literature, and considering the
bleeding risk associated with anticoagulation, PICC removal
alone may be a reasonable choice for patients with an
increased risk of bleeding. To sum up, our results suggested
that catheter-removal alone was associated with significantly
decreased risk of major bleeding compared with catheter-
removal plus anticoagulation. Therefore, we recommended
catheter removal alone may be an option for CRT in select

patients with high risk of bleeding.

Conclusions

A limitation of this study is that it was a retrospective
study with a small sample size. Also, there was a significant
difference between the PICC removal alone and the PICC
removal + anticoagulation therapy cohorts, indicating that
doctors may have been worried that due to the emergence
of thrombocytopenia, the risk of adverse consequences
related to active treatment could have been higher.
Furthermore, this study showed that for some hospitalized
patients with PICC-related thrombosis, PICC removal
may be a viable option. More prospective studies should be
conducted to evaluate the effectiveness and safety of PICC
removal alone.
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